Introduction: Müllerian anomalies can be challenging to diagnose. We describe a patient with uterus didelphys and cervical atresia who presented with a symptomatic pelvic mass that was incompletely diagnosed as an endometrioma. Consequently, it was inadequately treated at the time of laparotomy, necessitating a laparoscopic hemihysterectomy for definitive management.
INTRODUCTION
Müllerian tract anomalies are found in up to 10% of the general population. [1] [2] [3] [4] [5] [6] Uterus didelphys arises from a fusion defect of the müllerian tract. Each hemiuterus usually has its own patent cervix draining into the vagina. If either of these cervices is atretic, the respective hemiuterus will not drain appropriately, and hematometra will develop. There are only a few reports of this unusual variant in the literature. 7, 8 Because of their common embryologic ori-gins, associated urologic abnormalities on clinical presentation of müllerian anomalies are high. We present a case involving a 17-year-old who had a missed diagnosis of uterus didelphys with left cervical atresia at the time of laparotomy for excision of an endometrioma, necessitating a laparoscopic hemihysterectomy 6 months later.
The first laparoscopic surgical excision of a rudimentary horn of a unicornuate uterus was reported by Canis and colleagues 9 in 1990. Since then, 28 cases have been reported, yet none of these patients had a history of major surgical abdominal exploration. 10 -18 We show that the laparoscopic approach for an obstructed uterine horn is safe and feasible after a midline laparotomy. This case emphasizes the importance of preoperative imaging in making an accurate diagnosis in an adolescent presenting with a symptomatic pelvic mass. Coexisting endometriosis is often seen with obstructing müllerian anomalies. An endometrioma in an adolescent should raise suspicion of an associated congenital reproductive tract anomaly.
CASE REPORT
A 17-year-old nulligravida with a body mass index of 32 was referred to our tertiary university hospital with abdominal pain and pelvic pressure. Computed tomographic (CT) imaging showed an 18-cm complex adnexal mass and a congenitally absent left kidney. The patient had regular menses and reported occasional dysmenorrhea. On speculum examination, one vagina and one cervix were seen. Cystoscopy revealed a single ureteral orifice on the right side. An exploratory laparotomy was performed through a midline incision. Removal of the large mass required extensive lysis of adhesions and dissection from the sigmoid colon. A left salpingo-oophorectomy was also performed. During the surgical exploration, the left kidney and ureter were confirmed to be absent. Incidentally, an enlarged left hemiuterus was discovered that was left intact. Frozen pathology of the mass revealed an endometrioma, confirmed on final pathology. The patient's course in the hospital was uneventful, and she was discharged home on postoperative day 3.
Six months after the operation, the patient again presented with chronic pelvic pain and pressure. Pelvic ultrasonography revealed hematometra in the obstructed left hemiuterus. A hysterosalpingogram demonstrated a normal right hemiuterus with no filling defects and a patent right fallopian tube. The patient consented to a laparoscopic excision of the left hemiuterus with possible conversion to laparotomy.
The left upper quadrant was chosen for the site of primary trocar insertion. Peritoneal entry was achieved without complication, and a 10-mm camera was inserted. Pneumoperitoneum was obtained. Accessory ports were placed on the right side of the abdominal wall. Thick bands of dense, fatty adhesions were seen along the left side of the abdominal cavity, extending to the pelvic sidewall to an enlarged left hemiuterus. The right hemiuterus was normal in size and free of adhesions ( Figure 1A) . The rectosigmoid colon was densely adherent to the superior and posterior aspect of the left hemiuterus. Careful adhe-siolysis with blunt and sharp dissection and bipolar electrosurgery with PKS Cutting Forceps (Gyrus Medical, Maple Grove, Minnesota) was necessary to isolate the hemiuterus for removal. Next, the left round ligament was ligated to gain access to the retroperitoneal space. Consistent with the findings of the previous laparotomy, the left ureter was congenitally absent. The left uterine artery was identified at its origin through dissection of the anterior division of the internal iliac artery. The artery was skeletonized and ligated at its point of entry into the hemiuterus (Figure 1B) , followed by ligation of the left uterosacral ligament. The bladder flap was developed, thereby completing the isolation of the hemiuterus for removal (Figure 1C) . Scissors and electrosurgery were used to develop a plane between the thick myometrial connection between the hemiuteri. During the dissection, the cavity of the left horn was entered and the hematometra was evacuated. Next, the hemiuterus was dissected to the level of the vaginal vault and completely amputated. The small partial-thickness myometrial defect on the right hemiuterus was repaired in a single layer with a running 2-0 V-Loc suture (Covidien, Mansfield, Massachusetts). The uterine specimen was removed through morcellation. The pelvis was then irrigated and excellent hemostasis was achieved (Figure 1D) . The patient was discharged home on the same day and made an uneventful postoperative recovery. Final pathology confirmed the presence of myometrium and active endometrium. The patient had complete resolution of her pelvic pain.
DISCUSSION
This is the first reported case of laparoscopic hemihysterectomy for obstructed uterus didelphys after a major abdominal exploration. Only one case of laparoscopic excision of a uterine horn following laparotomy has been reported in the literature thus far. In that case, a small (35-mm) atrophic rudimentary horn was removed via a 2-cm McBurney incision through a previous appendectomy incision. 16 There is no question that the laparoscopic approach is more technically challenging after a midline laparotomy. In addition, the patient had a history of endometriosis and a large hemiuterus with high vascularity. 13 Although GnRH agonists have been recommended to reduce the size of rudimentary horns with hematometra and to decrease vascularity, 10,11 they were not used in our patient. Instead, the surgery was scheduled at the end of her menses to facilitate better definition of the planes of dissection. Left upper quadrant access through Palmer's point was used as a primary peritoneal entry site to avoid injury to bowel or other intraperitoneal structures that may Laparoscopic Hemihysterectomy for Uterus Didelphys Following Laparotomy, Zhang A et al.
have been adherent to the midline scar. This primary access has been recommended for both conventional and robotic laparoscopic procedures in patients with a history of prior abdominal surgeries. 19 -22 Regrettably for the patient, a second laparoscopy was necessary that could have been avoided altogether had the müllerian anomaly been correctly diagnosed at the time of initial presentation. Endometrioma is rare in adolescents. Young patients with endometriosis diagnosed on laparoscopy often have ASRM (American Society of Reproductive Medicine) stage I or II disease and atypical clear and red lesions. 23 The presence of endometrioma in an adolescent should raise suspicion of an obstructing müllerian anomaly. The incidence of coexisting endome-triosis with congenital anomalies of the reproductive tract varies in the literature but can be as high as 77%. 24 In a series of 15 patients younger than 20 years with endometriosis, 40% also had a müllerian anomaly. 25 In contrast, Goldstein and colleagues 26 found that, of 74 cases of endometriosis diagnosed at laparoscopy in adolescents, only 11% were associated with a müllerian anomaly. Once the outflow tract obstruction has been corrected, the endometriosis also resolves without further treatment. 27 Our case highlights the importance of ruling out an obstructive congenital anomaly in an adolescent presenting with chronic pelvic pain and suspected endometrioma, as this population would benefit from early surgical intervention. There should be a low threshold for obtaining additional preoperative imaging, such as magnetic resonance imaging (MRI) or 3-dimensional ultrasonography, as these modalities are highly sensitive and specific for the diagnosis of müllerian anomaly. 28 MRI offers information on tissue composition, as it can differentiate between endometrium and myometrium by signal intensity on T2weighted images. 29 Three-dimensional ultrasonography is a less expensive alternative to an MRI and accurately visualizes both uterine contour and intracavitary anomalies. 30 In this case, the only imaging the patient had before the first laparotomy was a CT scan. Use of multimodal imaging would have better characterized the patient's pelvic mass in relation to the complex müllerian anomaly. Definitive management of the endometrioma and the left uterine horn containing hematometra could then have been achieved during the same procedure.
In conclusion, endometrioma is rare in adolescents, and its presence should raise suspicion of a coexisting müllerian anomaly. Preoperative investigations with MRI or 3-dimensional ultrasonography are recommended, to ensure the correct diagnosis and avoid an unnecessary second operation.
